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Purpose To evaluate a computerized self-reported, touch-screen version of the cancer-specific quality-of-
life (cC-QOL) questionnaire against the traditional paper-and-pencil version (the pC-QOL) for equivalence,
time for completion, user preference and ease of use.
Methods One hundred and five patients were recruited from a cancer center of a university hospital in
South Korea. A randomized crossover design was used, with patients randomly assigned into two groups.
Group A patients completed the cC-QOL first while waiting to see a physician, and completed the pC-QOL
version of the questionnaire after seeing the physician. Group B patients completed these questionnaires
in the reverse order. Subjects were asked about user preference and ease of use. Time taken to complete
both versions was measured.
Results Weighted kappa coefficients of items showed very good to moderate agreement. The time required
to complete the cC-QOL did not differ statistically from the pC-QOL. The same proportion of patients 
preferred both versions. Most patients (94.8%) reported that the cC-QOL was “easy” or “very easy” to 
complete.
Conclusion The cC-QOL is the computerized equivalent of the pC-QOL, which is used to assess the
health-related quality of life (HRQOL) of cancer patients. The cC-QOL can be helpful to oncology nurses and
physicians for assessing, collecting, and evaluating their patients’ HRQOL scores in busy clinical practices.
[Asian Nursing Research 2009;3(1):41–48]
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INTRODUCTION
In a traditional health paradigm, cancer treatments or
interventions have previously been evaluated using
biomedical outcomes such as the biological response
to treatments or survival rate. More recently, it has
been determined that the health-related quality of
life (HRQOL) is an important outcome indicator.
Today, HRQOL is measured as an outcome indicator
in clinical trials, outcomes research and in clinical
practice.
Over the past two decades, researchers have
developed and validated questionnaires to measure
HRQOL in a paper-and-pencil form. However, there
are disadvantages associated with the use of these
paper-and-pencil questionnaires. For example, in a
busy oncology practice it was difficult for nurses to
distribute the questionnaire to their patients and
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collect data from them (Lee, 2007; Morris, Perez, &
McNoe, 1998). In addition, manual computation was
required to work out HRQOL scores, which was time
consuming and can be a source of error (Pouwer,
Snoek, Ploeg, Heine, & Brandet, 1998).
It has recently been suggested that these prob-
lems could be resolved by changing from a paper-
and-pencil to a computerized version of the HRQOL
(Mullen, Berry, & Zierler, 2004). The computerized
version would allow data to be automatically entered
into a database and the score immediately calcu-
lated, thus reducing data coding errors as well as the
workload for health professionals. The time required
by the patient to complete the questionnaire was
also reduced (Velikova et al., 1999). Allenby & col-
leagues (2002) recommended using a patient-friendly
computer interface, such as a touch-screen monitor
that is manipulated by the touch of a finger, because
these are easier for patients to use than a keyboard or
a mouse. However, before putting this into practice
it is necessary to evaluate the equivalence of, and
determine the patient preference for, the two versions
(i.e., paper vs. computerized). The ease of use of the
computerized version should also be established.
The cancer-specific quality-of-life (C-QOL) ques-
tionnaire is a self-reported, cancer-specific HRQOL
questionnaire in a paper-and-pencil form (henceforth
referred to as pC-QOL). The reliability and validity
of this paper version has already been established for
Korean patients with cancer (Lee, 2007). In the study
presented here, the pC-QOL and its touch-screen
computerized equivalent, the cC-QOL, were com-
pared for equivalence and time required for com-
pletion. The patients’ preference between the two
versions and the ease of use of the cC-QOL were
also explored.
METHODS
Research design and sample
The study used a randomized two-period crossover
design with two orders of administration (pC-QOL
followed by cC-QOL, and cC-QOL followed by
pC-QOL; Figure 1). After obtaining approval from
an institutional review board, 105 participants were
recruited from an outpatient cancer center at a uni-
versity hospital in South Korea, using convenience
sampling. The inclusion criteria were: Age over 18
years, diagnosis of cancer, articulate in Korean, and
an Eastern Cooperative Oncology Group (ECOG)
performance status in the range 1–4 (Oken et al.,
1982).The chosen sample size was considered suffi-
cient based upon the moderate effect size, statistical
power (.80) and alpha value (.05; Cohen, 1987).
Data collection procedure
The goals and the procedure of the study were ex-
plained to potential participants.Those subjects who
were finally accepted as participants were asked to
sign an informed consent form.The participants were
randomly assigned to group A or group B. Patients in
group A completed the cC-QOL first while waiting
to see a physician, and then the pC-QOL after their
appointment with the physician was over. Patients
assigned to group B completed the questionnaires
in the reverse order (i.e., the pC-QOL before their
appointment with the physician and the cC-QOL
after the appointment). After completing both ver-
sions of the questionnaire, patients were asked about
their preference, the ease of use, and their general
characteristics (e.g., age, gender, education level and
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Figure 1. Study design.
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use of automated teller machines [ATMs]).The time
taken to complete the pC-QOL was recorded by a
research assistant using a stopwatch, while the time
taken to complete the cC-QOL was recorded by the
software time on the computer. A research assistant
also recorded on a logbook any difficulties the par-
ticipants experienced while completing the cC-QOL.
Questionnaires
The pC-QOL questionnaire is designed to assess 
C-QOL for Korean patients with cancer (Lee, 2007).
It was developed in the following phases: (a) Quali-
tative research to derive the characteristics of Korean
patients; (b) a pilot test to evaluate patient compre-
hension of the items; and (c) psychometric evalua-
tion. The validity of the pC-QOL was established
during the final phase (content, criterion, convergent,
discriminant, factorial, multidimensional scaling anal-
ysis and known-groups validity), and internal con-
sistency and reliability were demonstrated with 337
cancer patients. The questionnaire comprises a total
of 21 items, which are categorized into 5 subscales
(physical status, social function, coping function,
emotional status and concerns).The response to each
item is recorded on a five-point Likert scale, where
a higher score implies a higher quality of life.
The computer program for the cC-QOL was
developed using the Microsoft Visual Basic Net,
and the data were stored in a Microsoft Excel data-
base. The questions on the cC-QOL were presented
with the same instructions and with the same re-
sponse format as the original pC-QOL. However,
the cC-QOL was designed such that only one ques-
tion appears on the computer screen at a time, and
respondents enter their answers by touching the
relevant buttons on the screen. Navigation buttons
appear at the bottom of the screen so that the
patient can move the screen backwards and forwards
through the questions. The computer program was
installed onto a desktop personal computer with a
17-inch touch-screen monitor, which has an ATM-
like interface for direct patient entry, obviating the
need for a mouse or keyboard.
The patient’s preference was established by ask-
ing: “Which version is preferable?” There were three
possible answers to this question: (a) Paper, (b) com-
puter, and (c) no difference. Patients were also asked
“How easy is the computer version to use?”; there
were four possible answers to this question: (a) very
easy, (b) easy, (c) difficult and (d) very difficult.
Data analysis
The data were analyzed using SPSS and Microsoft
Excel. For the test of equivalence, proportions of
exact and global agreements and weighted kappa
coefficients between all items of the pC-QOL and
the cC-QOL were computed. “Exact agreement”
refers to the percentage of patients who gave the
same responses to individual questions on both ver-
sions. “Global agreement” was defined as the propor-
tion of agreements that were within one response
category in either direction. Kappa is a coefficient of
agreement that is corrected for a chance agreement
(Armitage & Berry, 1995). Because the responses for
both the pC-QOL and the cC-QOL were scored on
a five-point Likert type scale, weighted (linear and
quadratic) kappa coefficients (kw) were calculated
using the following formula:
kw = (∑wfo − wfc)/(n − ∑wfc),
where ∑wfo is the sum of the weighted observed
frequencies in the cells of a contingency table, and
∑wfc is the sum of the weighted frequencies ex-
pected by chance in the cells of a contingency table.
Linear weights were calculated as 1 − |i − j|/(k − 1),
and quadratic weights were calculated as 1 − [|i − j|/
(k−1)]2, where i− j is the difference between the row
column category on the scale, and k is the number
of points on the scale.
The distributions of the times required to complete
the pC-QOL and the cC-QOL were checked for nor-
mality. The effect of order of administration on the
time taken to complete the questionnaire was then
examined, according to guidelines recommended by
Pocock (1983) for a two-period crossover design.
User preference, ease of use and patient character-
istics were analyzed using descriptive statistics. The
patient characteristics of participants in groups A and
B were compared using χ2 and Fisher’s exact tests.
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RESULTS
Patient characteristics
The patient characteristics are listed in Table 1. The
age of the patients ranged from 30 to 64 years, with
a mean (SD) age of 44.98 (6.99) years. About 91%
of patients were female, and half of the participants
had graduated from high school. Breast cancer had
been diagnosed in 78.1% of the patients, and about
63% of them had an ECOG performance status of 2.
Most of the patients (95.2%) had previously used an
ATM. There were no significant differences between
the two groups with regard to age, sex, education,
income, type of cancer, ECOG performance status
and use of an ATM (as assessed by χ2 and Fisher’s
exact tests).
Agreement
The agreements between the pC-QOL and cC-QOL
for each item on the questionnaire are presented in
Table 2. The percentage of global and exact agree-
ments ranged from 97.14% (item 2) to 78.10%
(item 6) and from 79.05% (item 1) to 46.62%
(item 13), respectively. The quadratic kappa coeffi-
cients for all items, except item 6, ranged from .83
to .50, which indicates a very good to moderate
agreement (Landis & Koch, 1977). In addition, the
linear weighted kappa coefficients were similar.
Completion time
The distributions of the times required to complete
the cC-QOL and the pC-QOL were positively
skewed, and so squared-root transformations of the
raw data were performed. The data presented in
Table 3 show that there were no significant version
or order effects, and no interaction (carry-over) effect,
nor was there any significant difference in the time
taken to complete the pC-QOL and the cC-QOL.
User preference and ease of use
Figure 2 shows that the same number of patients
preferred the cC-QOL and the pC-QOL (i.e., n =
39; 37.1% for both). The remaining patients had no
particular preference. Most patients (94.8%) reported
that the cC-QOL was “easy” or “very easy” to use.
None of them found the cC-QOL “very difficult” to
use (Figure 3).
DISCUSSION
The findings of the present study demonstrate the
equivalence of the pC-QOL and its computerized
version (cC-QOL). The linear and quadratic kappa
coefficients of individual items between both versions
were generally good. Similar results were reported
for a study involving 101 senior citizens, wherein
quadratic kappa coefficients comparing paper and
computer versions of health status questionnaires
were over .65, meaning that they were in good agree-
ment (Ryan Corry, Attewell, & Smithson, 2002).
Although computerized versions of questionnaires
appear to be equivalent to traditional paper versions,
it is more effective in practice to use the former.
The computerized version automatically allows data
to be entered into the database of a computer server
and to calculate the scores, thereby eliminating man-
ual entry into a database and saving the time spent
scoring the answers manually.
Before conducting this study, it was expected
that the time to complete the computerized version
would be shorter than for the paper version. How-
ever, it took the same time to complete the pC-QOL
and the cC-QOL. This might be due to the use of 
a different presentation format. A total of 21 items
are presented on one page in the pC-QOL, whereas
in the cC-QOL each question is presented on a sep-
arate screen. In the cC-QOL, therefore, each patient
had to touch a navigation button at the bottom of
the screen at least 21 times to move the screen
between questions; this added a movement require-
ment (i.e., touching the navigation button) that could
have negated a putative time saving related to using
a computer to complete the questionnaire. The cC-
QOL might thus be improved by designing it such
that each subscale of the questionnaire, and not each
item, is presented on a separate screen.
In this study, 37.1% of patients reported that the
cC-QOL was preferable to the pC-QOL.This value
was a little lower than those reported in other studies
45
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Table 1
Patient Characteristics
Total Group A Group B 
p
(n = 105) (n = 52) (n = 53)
Age (years) .16†
30–39 24 (22.9%) 8 (15.4%) 16 (30.2%)
40–49 55 (52.4%) 29 (55.8%) 26 (49.1%)
50–59 25 (23.8%) 15 (28.8%) 10 (18.9%)
60–69 1 (1.0%) 0 (0.0%) 1 (1.9%)
Sex .09‡
Male 9 (8.6%) 7 (13.5%) 2 (3.8%)
Female 96 (91.4%) 45 (86.5%) 51 (96.2%)
Education level .08‡
Elementary school 6 (5.7%) 2 (3.8%) 4 (7.5%)
Middle school 18 (17.1%) 11 (21.2%) 7 (13.2%)
High school 54 (51.4%) 28 (53.8%) 26 (49.1%)
Bachelor degree and above 27 (25.7%) 11 (21.2%) 16 (30.2%)
Monthly income .41‡
< 1,000,000 won 7 (6.7%) 3 (5.8%) 4 (7.5%)
1,000,000–1,999,999 won 30 (28.6%) 17 (32.7%) 13 (24.5%)
2,000,000–2,999,999 won 26 (24.8%) 16 (30.8%) 10 (18.9%)
3,000,000–3,999,999 won 20 (19.0%) 8 (15.4%) 12 (22.6%)
≥ 4,000,000 won 21 (20.0%) 8 (15.4%) 13 (24.5%)
Data missing 1 (1.0%) 0 (0.0%) 1 (1.9%)
Type of cancer .15‡
Breast 82 (78.1%) 36 (69.2%) 46 (86.8%)
Cervix 13 (12.4%) 8 (15.4%) 5 (9.4%)
Stomach 1 (1.0%) 1 (1.9%) 0 (0.0%)
Lung 6 (5.7%) 4 (7.7%) 2 (3.8%)
Liver 3 (2.9%) 3 (5.8%) 0 (0.0%)
ECOG performance status .80‡
1 29 (27.6%) 13 (25.0%) 16 (30.2%)
2 66 (62.9%) 35 (67.3%) 31 (58.5%)
3 8 (7.6%) 3 (5.8%) 5 (9.4%)
4 2 (1.9%) 1 (1.9%) 1 (1.9%)
Use of ATM .31‡
Yes 100 (95.2%) 49 (94.2%) 51 (96.2%)
No 4 (3.8%) 3 (5.8%) 1 (1.9%)
Data missing 1 (1.0%) 0 (0.0%) 1 (1.9%)
Note. Group A completed the computerized version of the cC-QOL first (while waiting to see the physician), followed by the paper 
version (pC-QOL; after the physician appointment), whereas group B completed the pC-QOL first followed by the cC-QOL. †p value of
χ2 test; ‡p value of Fisher’s exact test.
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in which 52% of cancer patients, 57% of gastro-
intestinal disorder patients and 39% of diabetes
patients responded that they preferred the com-
puter version of the questionnaire (Drummond,
Ghosh, Ferguson, Brackenridge, & Tiplagy, 1995;
Pouwer et al., 1998; Velikova et al., 1999). How-
ever, most patients (94.8%) in the present study
reported that the cC-QOL was easy or very easy 
Table 2
Agreement Between the cC-QOL and the pC-QOL: Global and Exact Agreements, Weighted Kappa Coefficients
No.
Abbreviated Global Exact Linear kappa Quadratic kappa 
descriptors agreement (%) agreement (%) coefficient coefficient
1 Nausea 97 (92.38) 83 (79.05) .73 .79
2 Appetite 102 (97.14) 79 (75.24) .73 .78
3 Fatigue 95 (90.48) 65 (61.90) .58 .71
4 Pain 95 (90.48) 69 (65.71) .59 .68
5 Sleep 96 (91.43) 79 (75.24) .75 .83
6 Daily activity 82 (78.10) 57 (54.29) .37 .30
7 Depression 91 (86.67) 67 (63.81) .53 .58
8 Sadness 92 (87.62) 71 (67.62) .58 .63
9 Fear 101 (96.19) 81 (77.14) .72 .81
10 Anxiety 94 (98.52) 69 (65.71) .58 .65
11 Shock 90 (85.71) 68 (64.76) .64 .71
12 Uncertainty 92 (87.62) 62 (59.09) .53 .61
13 Work 88 (83.81) 50 (47.62) .43 .50
14 Hobbies 90 (85.71) 57 (54.29) .53 .62
15 Family role 85 (80.95) 67 (63.81) .55 .57
16 Worry about metastasis 89 (84.76) 64 (60.95) .60 .70
17 Worry about recurrence 93 (88.57) 71 (67.62) .67 .76
18 Exercise 91 (86.67) 64 (60.95) .59 .67
19 Diet 96 (91.43) 70 (66.67) .65 .70
20 Cure mind 87 (82.86) 60 (57.14) .50 .57
21 Information seeking 90 (85.71) 54 (51.43) .58 .70
Table 3
Two-period Crossover Study of the Time Taken to Complete the cC-QOL and the pC-QOL: 
Version, Order and Version–Order Interaction Effects
cC-QOL pC-QOL
Mean of paired 
Type I error probability
No. of difference
†
patients
M‡ (SD) M‡ (SD) M‡ (SD)
Version Order Interaction 
effect effect effect
All patients 105 1.59 (0.28) 1.55 (0.34) 0.04 (0.31) .16 .95 .95
Patients divided according to order of administration
Group A 52 1.59 (0.29) 1.55 (0.34)
Group B 53 1.59 (0.27) 1.54 (0.35)
†Time taken to complete the cC-QOL minus time taken to complete the pC-QOL. ‡Mean of squared-root time.
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to use. Similarly, Pouwer et al. noted that a comput-
erized questionnaire is easy for patients to complete
even if they have rarely or never used a personal
computer.
The costs associated with using the pC-QOL and
cC-QOL were not evaluated or compared in the
present study. However, we consider that the estab-
lishment of the cC-QOL could save money because
it would eliminate the manpower required to admin-
ister, collect, enter data and score an HRQOL ques-
tionnaire (Allenby et al., 2002). Further study is
required to analyze the cost-effectiveness of the two
versions of the C-QOL questionnaire.
In conclusion, a cC-QOL utilizing a touch-screen
monitor was developed. This cC-QOL was equiva-
lent to the pC-QOL for assessing the HRQOL of
cancer patients. The patients themselves reported
that the cC-QOL is easy to use, and thus it can
lessen the burden of answering the questionnaire.
The cC-QOL will be helpful to oncology nurses and
physicians for collecting and assessing patient data,
and for calculating patient HRQOL scores in busy
clinical practice.
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